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Abstracts. The current work offers a bacterioscopic study of the microbiological portage on five types of 
flour, the raw material for bread and bakery products and the variation in the number of yeasts and moulds, 
all the way from the raw material stage to the final product. 20 flour samples from various manufacturers 
in Maramures county have been bacteriologically analyzed. As a result of the bacterioscopic examination 
on those five types of flour, respectively 000, 550, 650, 1300, 1350, there have been identified some types 
of microorganisms, such as: yeasts, bacteria, fungi (micrococcuses, staphylococcuses). Upon evaluating 
data one may observe a fall in the number of yeasts and moulds in the final products’ samples – bread, 
respectively bagles, in comparison with the number of these germs in flour. 
 





Potential biological risks in terms of bakery products‘ safety may be caused by 
microorganisms ( bacteria, yeasts, viruses) and parasites. The main characateristic of food safety 
management lies in imposing some microbiological specifications, in order to ensure 
microbiological quality and food safety for both flour and bakery products.  
Critical Control Point Analysis (HACCP) represents an important approach in the 
management of biological risks, starting with harvesting and processing the cereals in order to 
prevent potential biological risks (Alred et. all, 2004). In general, the risks associated with the 
rise in the number of moulds in bakery products, are prevented by using food additives such as: 
sorbic acid, acetic acid and their salts (Binstok et all, 1998; Legan, 1993; Liewen et all, 1985). 
 
 
MATERIALS AND METHODS 
 
The bacterioscopic examination of the microbiological portage has been carried out on 
five types of flour:: 000, 550, 650, 1300 and 1350. There have been 20 flour samples 
bacteriologically analyzed. Examination of morphological and tinctorial characteristics of 
microorganisms 20 flour samples from various manufacturers in Maramures county have been 
bacteriologically analyzed through Gram method. 
10 kg of flour have been used in order to obtain a suspension, and after a 10-minute 









In order to emphasize Gram negative and positive bacteria, there have been used dyes 
such as methylene blue and gentiana violet.  A trinocular microscope has been used in order to 
identify the bacteria, using a 40-zoom device to obtain an overall image of the examined product, 
a device which is used for the examination of bigger microorganisms such as fungi, parasites, and 
a 100-zoom immersion lens device, which is used for the examination of bacteria. 
As a result of the bacterioscopic examination on flour type 550, there has been carried 
out the identification and the analysis of yeasts and moulds, then bread and bagles have been 
made. Also in the case of the final products there has been carried out an identification and 
analysis of yeasts and moulds in order to monitor their evolution after the completion of 
technological process. The preparation of the samples for the microbiological analysis has been 
carried out in compliance with SR ISO 6887- 1:2002. Regarding the results, there has been 
used the approach suggested by the domestic analysis standards, for which there have been 
established the imposed microbiological parameters.  
The identification and analysis of the yeasts and moulds has been carried out according 
to the following methods: ISO 21527-1:2008 and ISO 21527-2:2008.  
The later F, followed by appropriate numeric indexes: F1, F2, F3, F4, F5, F6, has been 
used to label each sample.  All the examined flour samples have been collected from various 




RESULTS AND DISCUSSIONS     
Upon the completion of the bacterioscopic examination, there have been noticed yeasts 
in all 5 types of flour, they have been found in flour type 000, 550, 650 and 1350, micrococcuses 
have been also noticed in 4 out of those 5 types of flour: 000, 550, 650 and 1350.  
Fungi have been found in 3 types of flour (000, 550, 1350). There have been noticed 
other microorganisms such as cocci, staphylococcuses (in the case of flour type 650, 1350) and 
moulds (in the case of flour type 550, 1300). 
Flour type 000 Upon the completion of the analyses carried out on flour type 000, in the 







Fig 2 Microorganims found in flour type 000: a) yeasts and micrococcuses; 
                                                                                           b) yeasts and fungi; 
                                                                                           c) yeasts. 
 
Flour type 550  Upon the completion of the analyses carried out on flour type 550, in the 
examined samples there have been identified the following types of microorganisms: yeasts, 
moulds, micrococcuses, fungi (figure 3). 
 
 
Fig 3 Microorganims found in flour type 550: a) yeasts and moulds; 
                                                                          b) microscopic biofilm-micrococcuses; 
                                                                                      c) yeasts; 
                                                                                      d) fungal hyphae, bacteria; 
                                                                                      e) yeasts, bacteria; 
                                                                                      f) Aspergilus flavus, fungi. 
Flour type 650 Upon the completion of the analyses carried out on flour type 650, in the 
examined samples there have been identified the following types of microorganisms: 









Fig 4 Microorganims found in flour type 650:  
a) yeasts; b) staphylococcuses, micrococcuses and yeasts;   c) cocci and staphylococcuses. 
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Flour type 1300 Upon the completion of the analyses carried out on flour type 1300, in 
the examined samples there have been identified the following types of microorganisms featured 
in figure no. 5: a) staphylococcuses; 
                         b) moulds; 










Fig. 5. Microorganims found in flour type 1300: a) staphylococcuses; 
                                                             b) moulds; 
                                                                                c) yeasts and bacteria. 
 
 
Flour type 1350 Upon the completion of the analyses carried out on flour type 1350, in 
the examined samples there have been identified the following types of microorganisms featured 
in figure no. 6: a) micrococcuses; b) yeasts; c) yeasts and fungi; d) Gram microorganisms, plus 




Fig 6. Microorganims found in flour type 1350: a) micrococcuses; b) yeasts; c) yeasts and fungi; d) Gram 
microorganisms, plus the group of Micrococcus sp. and Staphylococus sp. 
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Establishing the number of yeasts and moulds 
The legislation in force (Government Decision no. 975/1998) provides for this parameter 
a maximum allowable superior limit of 1000 germs/gram for flour and of 100 germs/gram for 
bread and bagles. Upon the completion of the analyses carried out on those 5 samples of flour, 
bread and bagles, it has been noticed that the number of yeasts and moulds progressively 
decreases along the way from the raw material towards the final product (See Table 1), as a direct 
consequence of the various stages of the technological process which ends with the baking phase, 
namely the exposure to high temperatures. The number of yeasts and moulds in the case of bagles 
is lower than in the case of bread, despite the fact that the raw material and the processing 
procedure have been identical, phenomenon due to the fact that the size of the sample in the first 
case is much smaller, and the bagle core temperature is much higher than that of the bread. 
From a microbiological perspective, in all the examined cases, the samples of flour, 
bread and baking products have fallen within the limits established by the law. In the case of the 
baking technological process it has been established that the mycological concentration in the 




The variation in the total number of yeasts and moulds 
 
 
The flour sample 
The total amount of yeasts and moulds 
UFC/g +/- RSD (The relative standard deviation) 
 flour bread bagles 
F1 9,6×102± 0,5 8,1×10± 0,1 7,5×10± 2,4 
F2 9,9×102± 0,5 8,5×10± 0,1 6,6×10± 0,5 
F3 6,5×102± 0,3 6,7 ×10± 0,1 5,4×10± 0,1 
F4 7,1×102± 0,1 7,4 ×10± 2,1 6,1×10± 0,7 




Upon the completion of the bacterioscopic examination, there have been noticed yeasts in 
all 5 types of flour, they have been found in flour type 000, 550, 650 and 1350, micrococcuses 
have been also noticed in 4 out of those 5 types of flour: 000, 550, 650 and 1350.  
Fungi have been found in 3 types of flour (000, 550, 1350). There have been noticed other 
microorganisms such as cocci, staphylococcuses (in the case of flour type 650, 1350) and moulds 
(in the case of flour type 550, 1300). 
The analyses regarding the number of yeasts and moulds have shown that it progressively 
decreases along the way from the raw material towards the final product, as a direct consequence 
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of the various stages of the technological process which ends with the baking phase, namely the 
exposure to high temperatures. 
The number of yeasts and moulds in the case of bagles is lower than in the case of bread, 
despite the fact that the raw material and the processing procedure have been identical, 
phenomenon due to the fact that the size of the sample in the first case is much smaller, and the 
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